Disruption of the mechanism of long range activation within the human alpha-globin complex.
The human alpha-globin complex lies at the tip of the short arm of chromosome 16. It comprises three functional globin genes (5'-zeta2-alpha2-alpha1-3'), the expression of which is strictly dependent on a positive regulatory element located 40-kb upstream, HS-40. This DNase I-hypersensitive site is the only known regulatory element displaying strong erythroid-specific enhancer activity within the human alpha-globin complex. How this enhancer activity is shared among different erythroid genes present in the same cluster without affecting the ubiquitous genes present within and around the complex is poorly understood. To address this issue, we used hybrid murine erythroleukemia cells containing a single copy of human chromosome 16 and targeted the insertion of different sequences downstream of HS-40 by recombinase-mediated cassette exchange. We thus demonstrate that (i). HS-40-mediated erythroid-specific activation of the alpha-globin genes is impaired solely by the insertion of a promoter sequence and not a coding sequence, unless it is methylated, and that (ii). the degree of transcriptional repression observed seems to be related directly to the transcriptional rate of the inserted promoter. Taken together, these results emphasize the importance of promoter sequences as the main targets for the activation mechanism of the human alpha-globin genes by HS-40.